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@ Radio telecommunication apparatus.. 

@ Radio communication apparatus stores at 
least one authenticatton numt>er and at least 
one system klentif!catk>n number. Each of the 
autheiTtication numt>er corresponds to one of 
the stored system identification number. When 
the apparatus receives a system Identification 
number transmitted from a base station, the 
apparatus compares the recehred system Identi- 
ficatk)n number with each of the the stored 
system Mentlfication numt>er. When the re- 
ceived system identification number corres- 
ponds to one the stored system identification 
number, one of the stored authenticatk>n num- 
ber coresponding to one of the stored received 
system identification number is adopted. 
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BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

The present invention relates to a radio telecom- 
nnunication apparatus used in a radio telecommunica- 
tion system such as a motor vehicle radio telephone 
system and a portable radio telephone systems and 
more particularly to a radio telecommunication appa- 
ratus having a function so that it is easy for the user 
to operate the apparatus. 

DESCRIPTION OF THE RELATED ART 

A cellular radio communication system will be de- 
scribed with reference to FIG. 1. A mobile telephone 
switching office defined as MTSO and a plurality of 
base stations defined as BS1-BSn are provided in an 
area. Each of these base stations BS1 BSn, which 
has its own radio zone El-En, is respectively con- 
nected to MTSO. A mobile radio apparatus 1 may be 
in communication with the base stations BSI-BSn via 
radio links in the rad to zones E En. If the user travels 
out of zone El and enters another zone E2, the radio 
link between the apparatus 1 and BS1 is disconnect- 
ed and a new radio link between the apparatus 1 and 
BS2 in the radio zone E2 is established. 

MTSO broadcasts a system identification num- 
ber defined as an SID to the base stations. Further 
the base stations broadcast SID to the mobile radio 
apparatus 1. 

The user is assigned a mobile identification nunrt- 
ber defined as MID for the user's apparatus. In case 
of using the apparatus for business and private use, 
the user may be assigned a plurality of MIDs. When 
the user operates the apparatus, the apparatus re- 
quests the user to select one of the assigned MIDs 
and viput it into the apparatus. As a result, the user 
may communicate with another party 

Further In a standard of the mobile radio tele- 
phone system called IS-54, an authentication key 
number defined as an A-KEY corresponding to an 
MID is assigned to the user. The A-KEY is taught to 
only the user by a sevice company managing MTSO. 
The MID is published in a telephone directory while 
the A-key is not published in the telephone directory. 
Therefore other people know the MID while not know- 
ing the A-KEY corresponding the MID. 

If the user is assigned a plurality of MIDs, the user 
is assigned a plurality of SIDs and A-KEYs. Each of 
the SIDs and the A-KEYs correspond to each of the 
MIDs. If the user operates the apparatus, the appa- 
ratus requests the user to input one of the SID, one 
of the MIDs and one of the A-KEYs. Afterthe SID, the 
MID and the A-KEY are inputted, the apparatus and 
the base station check whether the user inputs the 
given A-KEY corresponding to the inputted MID into 
the apparatus. If the user inputs the A-KEY corre- 



sponding to the inputted MID, the apparatus is set to 
be operative. 

Otherwise, the apparatus is not set to be opera- 
tive. Even if another party sees an MID published in 

5 the directory and copies the MID to another appara- 
tus , he can not input an A-KEY corresponding to the 
MID. Therefore as long as another party does not in- 
put the A-KEY corresponding to the MID, another par- 
ty is inhibited to operate the apparatus. 

10 According to the above-described function, the 
MID is prevented from being used by another party - 
an unauthorised party. 

However In the apparatus, the user needs to in- 
put the SID, the MID, and the A-KEY corresponding 

IS totheMID. Further since the A-KEY Is confidetial and 
the user can not confirm the A-KEY in the directory, 
the user needs to memorize the A-KEY. The A-KEY 
comprises in particular 26 figures. Therefore it is trou- 
blesome for the user to memorize the A-KEY and to 

20 input the A-KEY. Furthermore it is dangerous for the 
user to input the A-KEY when the user drives a car. 

SUMMARY OF THE INVENTION 

25 It is accordingly an object of the present inventton 

to provide a radio telecommunication apparatus 
which eliminates the input of the A-KEY. 

It is a further object of the present inventton to 
provide a radio telecommunication apparatus so that 

30 the user may keep his mind on his driving. 

According to this invention, the apparatus com- 
prises receiving means for receiving a system Identi- 
fication number storing means for storing at least one 
authentication number and at least one system iden- 

35 tif ication number, each of the authentication number 
corresponding to one of the system identification 
number* comparing means responsive to the receiv- 
ing means and the storing means for comparing the 
received system identification number with each of 

40 the stored system identification number, and adopt- 
ing means responsive to the comparing means for 
adopting one of the stored authenticatton number cor- 
responding to one of the stored system identification 
number which is kientlcal to the received system iden- 

45 tificatton number. 

According to another invention, the apparatus 
comprises Input means for inputting a system identi- 
fication number, storing means for storing at least one 
authentication number and at least one system iden- 

50 tif ication number, each of the authentication number 
corresponding to one of the system identification 
number, comparing means responsive to the input 
means and the storing means for comparing the in- 
putted system identification number with each of the 

55 stored system identification number and. adopting 
means responsive to the comparing means for adopt- 
ing one of the stored authentication number corre- 
sponding to one of stored system identification num- 
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ber which is identical to the inputted system identifi- 
cation number. 

BRIEF DESCRIPTION OF THE DRAWINGS 

5 

FIG. 1 is a block diagram illustrating a conven- 
tional cellular radio telephone system. 

FIG. 2 is a block diagram illustrating an embodi- 
ment of a cellular radio telephone system according 
to the present Invention. io 

FIG. 3 is a block diagram illustrating an arrange- 
ment of a mobile telephone apparatus according to 
the embodiment of the present Inventton. 

FIG. 4 is a flow chart illustrating a connection 
control operation sequence in the embodiment of the is 
present invention. 

FIG. 5 is a flow chart illustrating an initialization 
operation step in the connection control operation of 
FIG. 4. 

FIG. 6 is a flow chart illustrating an operation af- 20 
ter inltializatton in the connection control operation. 

FIG. 7 is a flow chart illustrating an incoming re- 
sponse operation sequence in the connection control 
operation. 

FIG. 8 is aflow chart illustrating a call origination 25 
operation sequence in the connection control opera- 
tion. 

FIG. 9 is a flow chart illustrating A-KEY adopting 
operation aoconiing to another embodiment of the 
present invention. 30 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

A radio teleoommunication apparatus in aocor- 35 
dance with the present invention will be detailed with 
reference to the attached drawings. 

Referring to FIG. 2, there is shown a cellular radk> 
communicatton system. An MTSO and a base station 
BS are provided in an area. A mobile radio apparatus 40 
10 may be in communication with the base station BS 
via a radio link. The base station BS is connected with 
the MTSO via a landline defined as CL 

The radio telephone apparatus 1 comprises a 
memory (refemed to as RAM hereinafter) storing a 45 
plurality of system identification numbers SID 1-3, a 
plurality of mobile identification numbers MID 1-3 and 
a plurality of authentication numbere A-KEY 1-3. The 
A-KEY 1 corresponds to the SID 1 and the MID 1 . The 
A-KEY 2 corresponds to the SID 2 and the MID 2. The so 
A-KEY 3 corresponds to the SID 3 and the MID 3. 

When the mobile radio telephone apparatus 10 
receives SID 1 transmitted from MTSO via the base 
statbn BS before a standby state, the mobile radio 
telephone apparatus 10 selects the MID 1 and the A- s$ 
KEY 1 corresponding to the SID 1 from the RAM. 
When the mobile radio telephone apparatus 10 is in 
a call origination sequence or in an incoming re- 



sponse sequence, the SID 1, the MID 1 and the A- 
KEY 1 are converted into a value by an algorithm. The 
algorithm is defined as CAVE. The value is defined as 
an AUTHR. In this state, the MID 1 and the AUTHR 
determined in response to SID 1, MID 1 and A-KEY 
1, is transmitted to MTSO via the base station. 

When MTSO receives the MID 1 and tiie AUTHR. 
the MTSO selects the A-KEY stored in the MTSO cor- 
responding to the transmitted MID 1. Thereafter the 
MID 1 and the selected A-KEY are inputted Into the 
CAVE at the MTSO. Thereafter, AUTHR' is obtained 
as an output of the CAVE and compared with the 
transmitted AUTHR. When AUTHR' matches 
AUTHR, the MTSO treats the mobile telephone appa- 
ratus as a formal user. 

Referring first to FIG. 3, there is shown in block 
diagram of the mobile radio telephone apparatus re- 
ferred as the radio telephone apparatus in accor- 
dance with an embodiment of the present invention. 

The radio telephone apparatus is roughly dh/ided 
into transmission, reception and control secttons. 
Reference numeral 40 denotes a power supply such 
as a battery. The transmisston section comprises a 
microphone 11 , a speech coder (SPCOD) 12, an error 
correction coder (CHCOD) 13. a digital nrKxlulator 
(MOD) 14, an adder 15, a power amplifier (PA) 16, 
high frequency switch circuit (SW) 17 and an antenna 
18. 

A transmit audio signal from the microphone 11 
is subjected at the speech coder 12 to a coding. The 
speech coder 12 outputs the digital transmit signal. 
The enror correction coder 13 perfonms its enror cor- 
rection coding operation over the digital transmit sig- 
nal and a digital control signal issued from a control 
circuit 30 (which will be explained later). 

The digital modulator 14 generates a modulation 
signal corresponding to a digital tran^t signal is- 
sued from the error correction coder 1 3. The adder 1 5 
adds the modulation signal received from the digital 
modulator 14 and a carrier signal received from a syn- 
thesizer 31 for frequency convereion. The power am- 
plifier 16 amplifies a high frequency signal received 
from the adder 1 5 into a predetermined level and pro- 
vkie a transmit signal. 

The high frequency switch 17 is turned ON only 
for a period of time corresponding to a transmit time 
slot specified by the control circuit 30. During this 
time the high frequency switch 1 7 receives the trans- 
mit signal from the power amplifier 16 and supplies it 
to the antenna 18. The transmit signal is transnrritted 
toward a base station (not shown) in the form of a ra- 
dk) transmit signal. 

The receiver sectton includes a receiver (RX) 21 , 
a digital demodulator (DEMOD) 22, an error correc- 
tion decoder (CHDEC) 23, a speech decoder 
(SPDEC) 24 and a receiver 25. 

The receiver 21 performs its frequency convert- 
ing operation over a radio receive signal received 
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from the antenna through the high frequency switch 
1 7. The digital denKxjulator22 performs bit and frame 
synchronizing operations over a receive signal re- 
ceived from the receiver 21 to obtain a synchronized 
signal and supplies the synchronized signal to the 5 
control circuit 30. The bit and frame synchronizing op- 
erations are defined as a word synchronization. The 
en'or correction decoder 23 perfbnms its error correc- 
tion decoding operation over a digital demodulation 
signal received from the digital denrKxiulator 22 to ob- io 
tain a digital receive signal. 

Further, the error correction decoder 23 provides 
a digital control signal for scanning channels and 
communication, to the control circuit 30. 

The digital receive signal issued from the error is 
correction decoder 23 is sent to the speech decoder 
24. The speech decoder 24 perfonfns its decoding op- 
eration over the digital receive signal to provide an 
analog receive signal. The analog receive signal Is 
then applied to the speaker 25. 20 

Further, the control section includes the afore- 
mentioned control circuit 30, the aforementioned fre- 
quency synthesizer (SYS) 31, an ID-ROM 33 for stor- 
ing a programming data, a RAM 34 for storing SIDs, 
MIDs and A-KEYs, console unit (cu) 35. an LCD driver 25 
36 and an LCD 37. The synthesizer 31 generates an 
oscillation frequency necessary for radio communi- 
cation with the base station under control of the con- 
trol circuit 30. 

A connection control operation of telephone ap- 30 
paratus will now be described with reference to RG. 
4. When a power switch is turned on, an initialization 
operation is performed. 

FIG. 5 is a detailed flowchart which illustrates the 
initial radio channel connection operation, defined as 35 
the initialization. The control circuit 30 controls syn- 
thesizer 31 to change the frequency of output there- 
from. Thereby, a predetermhied range of control 
channels (referred to as D channels hereinafter) are 
scanned to obtain the information indicative of elec- 40 
trie field intensity of the received signals over each 
channel (step 200). The channel having the strongest 
electric field intensity is selected from the D channels 
and the apparatus is ready for receiving signals 
through the D channel having the strongest electric 45 
field intensity. In this case. Information of a channel 
having the second strongest intensity is also ob- 
tained. 

The control circuit 30 perfbmris bit and frame syn- 
chronization operations (referred to as a word syn- so 
chronization) on signals received through the select- 
ed D channel (step 202). If the word synchronization 
is performed within a predetermined period of time, a 
system information is detected through signals re- 
ceived through this D channel (step 204). 55 

The system information includes an SID and a 
range of frequency channels (referred to as P chan- 
nels hereinafter) to be scanned next If the system in- 



formation is detected within a predetermined period 
of time, the control circuit 30 scans P channels. 

If the word synchronization or system information 
reception is not performed within a predetermined 
period of time, the D channel having the second 
strongest intensity is used to repeat the above oper- 
ation (step 206). In this case, if the word synchroni- 
zation or the system information reception is again 
not performed within the predetermined period of 
time, the control circuit scans the D channels again 
(step 200). 

When the above initialization operations are 
completed, the control circuit 30 performs scanning 
similar to the above scanning operation for the P 
channels for receiving incoming signal (step 104). 

FIG. 6 is a detailed flow chart which illustrates the 
P channel connection after initialization. P channels 
are scanned to obtain the information indicative of the 
electric field intensity. The apparatus is ready for re- 
ceiving information through the P channel having the 
strongest field intensity. In this case, information in- 
dicative of the P channel having the second strongest 
intensity is also obtained (step 300). 

The word synchronization operation is performed 
on signals received through the P channel having the 
strongest field intensity (step 302). After that, the 
control circuit 30 obtains a system Information includ- 
ing an SID (step 304). The received SID is compared 
with the stored SIDs in RAM (step 306). When the re- 
ceived SID coincides with one of the stored SIDs, the 
control circuit 30 selects an MID and an A-KEY cor- 
responding to the received SID (step 308). 

In step 306, when the received SID does not co- 
incide with any one of the stored SIDs, the control cir- 
cuit selects an MID and an A-kEY having a predeter- 
mined priority referring to the flag of the RAM shown 
in FIG. 2. For example, when the received SID does 
not coincide with any one of SID 1-3, the flag corre- 
sponding to MID 1 and A-KEY 1 is set to be T, there- 
fore MID 1 and A-KEY 1 are selected (step 310). 

After selecting the MID and the A-KEY, the con- 
trol circuit stores the MID and the A-KEY, and sets the 
apparatus to be a standby mode (step 106). 

If the word synchronization Is not performed or 
the system information is not obtained within a prede- 
termined period of time, an operation similar to the 
above described is performed for the P channel hav- 
ing the second strongest intensity (step 312). When 
the word synchronization or the system information 
reception is again not performed within a predeter- 
mined period of time, initialization is resumed, (step 
102). 

In the standby state in step 106 of FIG. 4, if the 
apparatus receives an incoming call signal, an Incom- 
ing response sequence is performed (step 108). The 
sequence is illustrated by FIG. 7. 

After detecting the incoming call signal (step 
400), the control circuit 30 causes the demodulator to 
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scan each predetermined control channel (defined as 
A channel) to obtain reception electric field Intensity 
information (step 402). In this case, information indi- 
cative of the control channel having the second stron- 
gest electric field Intensity is also obtained. 5 

Next, a word synchronization is performed on sig- 
nals received through the selected A channel (step 
404). If the word synchronization is performed within 
a predetenmined period of time, a system infbnmation 
is detected by signals received through this A channel io 
(step 406). If the word synchronization is not per- 
formed or the system information is not obtained with- 
in a predetermined period of time, the A channel hav- 
ing the second strongest intensity is used to repeat 
the above operation (step 407). In this case, if word is 
synchronization is again not performed or systerri in- 
formation reception Is again not performed within a 
predetenmined period of time, initialization is re- 
sumed (step 102). 

If the system information is detected within a pre- 20 
determined period of time, the selected MID and the 
selected the A- KEY are inputted into the CAVE as 
parameters of the the CAVE. As an output of CAVE, 
an AUTHR is obtained (step 408). If the AUTHR is ob- 
tained within a predetemtined period of time, the con- 2S 
trol circuit sends a receive acknowledge signal 
through the selected A diannel to the base station. 
The receive acknowledge signal includes the ob- 
tained AUTHR and the selected MID (step 410). 

If the base station receives the receive acknowl- so 
edge signal from the mobile radio telephone appara- 
tus, the base station selects an A-KEY* correspond- 
ing to the received MID from a memory of the base 
station. Thereafter the base station performs the 
CAVE. As parameters of the CAVE, the selected A- 35 
KEY* and the received MID are adopted. As an output 
of the CAVE, an AUTHR' is obtained. Thereafter the 
obtained AUTHR' Is compared with the received 
AUTHR from the mobile radio telephone apparatus. 
When the AUTHR' coincides with the AUTHR, the 40 
base station transmits the signal Including the Infor- 
mation indicative of designated speech channels. 
Otherwise, the base station does not transmit the sig- 
ned. 

Thereafter, a signal Including an information indi- 4S 
catlve of designated speech channels is received 
(step 412). When the signal is received within a pre- 
determined period of time, A channels are switched to 
the designated speech channels which include a for- 
ward channel for transmitting audio signals to the so 
base station and a backward channel for receiving au- 
dio signals from the calling apparatus (step 414). 
Thereby a communication link between a calling tel- 
ephone apparatus and the called apparatus is estat>- 
lished. 55 

If the AUTHR is not obtained in step 408 within a 
predetermined period of time, or the signal including 
designated speech channels is not received in step 



412 within a predetenmined period of time, the initial- 
ization is resumed (step 102). 

After the control circuit captures designated 
speech channels, the apparatus is set to be a ringing 
signal reception standby state for receiving an incom- 
ing signal (step 110 in FIG. 4). When a calling signal 
Is received, the apparatus generates a ringing tone. 
In this state, the apparatus is set to be awaiting user's 
response (step 112). 

When the user responds to the ringing tone by 
taking handset or depressing a "SEND" key, the con- 
trol circuit 30 performs a communication with the call- 
ing party (step 114). 

When the electric field intensity of speech chan- 
nels is less than a predetermined level because of a 
fading during more than a predetermined period of 
time, the transmission function is disatried (step 1 20). 
During communication, when the user takes the 
handset on-hook, the communication through speech 
channels is ceased (step 118). Thereafter when the 
transmission function Is disabled (step 120), the ini- 
tiallzatton is resumed (step 102). 

In the standby state in step 2d of FIG. 2, when a 
call request is detected by an input at the console unit 
35 or a vice dialing, a call origination operation starts 
(step 116). This operation is illustrated by FIG. 8. 

The control circuit causes the demodulator to 
scan each predetenmined Achannel (control channel) 
to obtain reception electric field intensity information. 
The channel having the strongest electric field inten- 
sity is selected from these control channels and the 
apparatus as set to receive signals through the con- 
trol channel having the strongest intensity. In this 
case, information indicath^e of the control channel 
having the second strongest electric field intensity Is 
also obtained (step 500). The control circuit confirms 
whether the user wishes to make a cafl (step 502). 

This check is performed as follows. If the user en- 
ters a telephone number to be called on the console 
unit and depress "SEND" key, these key Inputs are 
detected and a call flag in the control circuit is set at 
a logic "1". 

In this case, the apparatus determines that the 
user wishes to make a call. However, if the user de- 
presses "END" key after depression of the "SEND" 
key, the call flag is reset at a logic "0". In this case, 
the apparatus determines that the user does not wish 
to make a call and initialization is resumed (step 2b). 

Next the word synchronization operation is per- 
formed on signals received through the selected A 
channel (step 504). If the word synchronization oper- 
ation is performed within a predetermined period of 
time, a system information is detected from signals 
received through this control channel (step 506). 

If the word synchronization or the system infor- 
mation reception cannot be performed, the same op- 
eration is perfcMTned using the control channel having 
the second strongest intensity (step 507). In this 
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case, if no word synchronization can be performed, 
initialization is resumed (step 102). 

When the call flag is at the logic "1", the control 
circuit confirms whether the selected control channel 
is appropriate for the origination signal to be broad- 5 
cast by analyzing the system information signal from 
a base station. 

Thereafter the selected MID and the selected A- 
KEY are inputted into the CAVE as parameters. As an 
output of the CAVE, an AUTHR is obtained (step 508). io 

If the control circuit detects that the user's will to 
make a call is confirmed and an appropriate control 
channel for broadcast of an origination signal is se- 
lected, a call origination signal including the tele- 
phone number to be called, which is entered by the is 
user and the obtained AUTHR and the selected MID 
are transmitted over this control channel (step 510). 

Thereafter, the apparatus detects whether the 
acknowledge signal from the base station has been 
received (step 512). If the base station receives the 20 
send can signal from the mobile radio telephone ap- 
paratus, the base station selects an A-KEY' corre- 
sponding to the received MID, from a memory of the 
base station. Thereafter the base station performs 
the CAVE. As parameters, the selected A-KEV and 25 
the received MID are adopted. As an output of the 
CAVE, an AUTHR' is obtained. Thereafter the ob- 
tained AUTHR' is compared with the received AUTHR 
from the mobile radio telephone apparatus. When the 
AUTHR' coinckles with the AUTHR, the base station 30 
transmits the acknowledge signal. Otherwise, the 
base station does not transmit the acknowledge sig- 
nal. 

The acknowledge signal Includes an information 
indicative of designated speech channels. The base 3S 
statbn calls the other party to be called on the basis 
of the telephone number included in the origination 
signal. When the acknowledge signal is received with- 
in a predetermined period of time, a communication 
link over the designated channels may then be estab- 40 
lished between the apparatus and the called appara- 
tus (step 514). Otherwise, the initialization is re- 
sumed (step 102). 

If the AUTHR is not obtained in step 508 within a 
predetermined period of time, the initialization is re- 45 
sumed (step 102). 

In the above embodiment, after the transmitted 
SID by the base station is received, the A-KEY corre- 
sponding to the SID is automatically selected. 

In the prior art, when the user determines an SID so 
and an MID, the user needs to input the SID, the MID 
and an A-KEY conresponding to the SID and the MID. 
The SID has 5 figures, the MID has lOf igures and the 
A-KEY has 26 figures. Therefore it is troublesome for 
the user to input the SID, the MID and the A-KEY 55 
when the user drives a car. 

On the contrary in the above embodiment, the 
user does not need to input the SID. the MID and the 



A-KEY. Therefore the user drives the car \Mthout in- 
putting the SID, the MID and the A-KEY. The user may 
keep his mind on his driving. 

In the above embodiment, although the A-KEY is 
selected in response to the received SID, the A-KEY 
may be selected in response to inputted SID and MID. 
This another embodiment is shown in FIG. 9. 

in the standly state, when a predetermined key is 
inputted (step 600), the control circuit urges the user 
to input an SID and an MID. When the SID and the 
MID are inputted within a predetermined period of 
time (step 602), the inputted SID and MID are com- 
pared with one of the SIDs and the MIDs stored in 
RAM (step 604). If the inputted SID and MID coincide 
with one of the SIDs and the MIDs stored in RAM, the 
control circuit adopts an A-KEY conresponding to the 
inputted SID and MID (step 606). 

If the inputted SID and MID do not coincide with 
any one of the SIDs and the MIDs stored in RAM, the 
control circuit urges the user to input an A-KEY cor- 
responding to the inputted SID and MID (step 608). 
The control circuit informs the user to Input the A-KEY, 
for example, by displaying a massage or generating 
voice synthethis. 

If the A-KEY is inputted within a predetermined 
period of time (step 610). the control circuit registers 
the inputted SID. MID and A-KEY into RAM (step 
612). Thereafter, the control circuit adopts the regis- 
tered A-KEY (step 614). 

In step 602, if the SID and the MID are not input- 
ted within a predetermined period of time, the appa- 
ratus is set to be in the standly state. Further in step 
610, the A-KEY is not inputted within a predetermined 
period of time, the apparatus is set to be in the stand- 
by state. 

Although in the above embodiment, in step 602, 
the SID and MID are inputted, only SID or only MID 
may be inputted. 

Although in the above embodiment, a plurality of 
SIDs, MIDs and A-KEYs are stored in RAM, only one 
SID, MID and A-KEY may be stored in RAM. 

Although an embodiment applied to a mobile tel- 
ephone apparatus has been described, it is apparent 
to those skilled in this art that this invention may be 
easily applied to any kind of radio telecommunicatk>n 
apparatus, for example, to a portable type radio tele- 
phone. This invention also is applicable to an appara- 
tus adopting an analog modulating system and a dual 
mode apparatus adopting one of the digital modulat- 
ing system or the analog modulating system. Further, 
the concepts of the present invention may be applied 
to a data transmission apparatus used in a cellular ra- 
dio telecommunicatton system. 



Claims 

1. Radio communication apparatus for use in a ra- 
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dk> telecommunication system, wherein the radio 
teleconvnunicatlon system emcompasses a plur> 
aiity of zones each having at least one base sta- 
tion which broadcasts a system identification 
number over at least one radio channel within the 5 
zone of the base station, the radio telecommuni- 
cation apparatus comprising : 

receiving means for receiving a system 
Identification number ; 

storing means for storing at least one au- io 
thentication number and at least one system 
identification number, each of the authentication 
number corresponding to one of the stored sys- 
tem identification number ; 

comparing means responsive to the re- is 
ceiving means and the storing means for compar- 
ing the received system identification number 
with each of the stored system identification 
number ; and 

adopting means responsive to the com- 20 
paring means for adopting one of the stored au- 
thentication number corresponding to one of the 
stored system identification number which is 
Identical to the received system identification 
numt>er. 2S 

2. The apparatus of claim 1 wherein the adopting 
means further adopts a predetermined authenti- 
cation number when the received system identi- 
fication number does not coincide with any one of 30 
the stored system identification number. 

3. The apparatus of claim 1 wherein the storing 
means further stores at least one mobile identi- 
fication number, and each of the mobile identifi- 35 
cation number corresponds to one of the stored 
system identification number, and the adopting 
means further adopts one of the stored mobile 
identification number corresponding to one of the 
stored system Identification number which is 40 
identical to the received system identification 
number. 

4^ The apparatus of claim 3 further comprising gen- 
erating means responsive to the adopting means 45 
for genrating a data in response to the adopted 
mobile identification number and the adopted au- 
thentication number. 

5. The apparatus of claim 4 further comprising so 
transmitting means responsive to the adopting 
means and the generating means for transmitting 

the adopted mobile identification number and the 
generated data to the base station. 

55 

6. The apparatus of daim 3 further comprising con- 
trol means responsive to the adopting means for 
inputting the adopted mobile identification nun>- 



ber and the adopted authentication number into 
an algorithm and for outputting a data corre- 
sponding to an output of the algoritiim. 

7. Radio communication apparatus for use In a ra- 
dio telecommunication system, wherein the radio 
telecommunication system emcompasses a plur- 
ality of zones each having at least one base sta- 
tion which broadcasts a system identification 
number over at least one radio channd within the 
zone of the base station, the radio telecommuni- 
cation apparatus comprising : 

input means for inputting a system Identi- 
fication numt}er ; 

storing means for storing at least one au- 
thentication number and at least one system 
identification number, each of the authentication 
number corresponding to one of the stored sys- 
tem identification number ; 

comparing means responsive to the input 
means and the storing means for comparing the 
Inputted system identification number with each 
of the stored system identification number ; and 

adopting means responsive to the com- 
paring means for adopting one of the stored au- 
thentication number corresponding to one of the 
stored system identification number which is 
identical to the inputted system identification 
number. 

8. Radio comnminication apparatus for use in a ra- 
dio telecommunication system, wherein the radio 
telecommunication system emcompasses a plur- 
ality of zones each having at least one base sta- 
tion which broadcasts a system identification 
number over at least one radio channel within the 
zone of the base station, the radio telecommuni- 
cation apparatus comprising : 

input means for inputting a mobile identi- 
fication nunber ; 

storing means for storing at least one au- 
thentication number and at least one mobile iden- 
tification number, each of the authentication 
number corresponding to one of the stored mo- 
bile identification number ; 

comparing means responsive to the Input 
means and the storing means for comparing the 
inputted mobile identification number with each 
of the stored mobile identification number ; and 

adopting means responsive to the com- 
paring means for adopting one of the stored au- 
thentication number corresponding to one of the 
stored mobile identification number which is 
identical to the inputted mobile identification 
number. 

9. The apparatus of claim 8 further comprteing urg- 
ing means responsive to the comparing means 
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for urging a user to input an authentication nunn- 
ber corresponding to the inputted mobile identi- 
fication number when the inputted mobile identi- 
fication number does not coincide with any one of 
the stored mobile identiflcatbn number. 5 

10. The apparatus of daim 9 further comprising 
means for measuring a predetermined period of 
time, wherein when the authentication number 
corresponding to the inputted mobile identif ica- 10 
tion number is inputted within a predetemfiined 
period of time, the adopting means adopts the in- 
putted authentication number. 

11. The apparatus of claim 9 further comprising reg- is 
istering means for registering the inputted mobile 
identification number and the inputted authenti- 
cation number when the authentication number 
conresponding to the inputted mobile identifica- 
tion number is inputted within a predetenmined 20 
period of time. 



12. The apparatus of claim 8 wherein the Input 
means further inputs a system Identification 
number corresponding to the inputted mobile 
identification number. 



1 3. The apparatus of claim a further comprising gen- 
erating means responsive to the adopting means 
for genrating a data in response to the inputted 
mobile identification number and the adopted au- 
thentication number corresponding to the input- 
ted mobile identification number. 

14. The apparatus of daim 13 further comprising 
transmitting means responsive to the adopting 
means and the generating means for transmitting 
the adopted mobile Identification number and the 
generated data to the base station. 



25 



30 



35 



40 



15. Radio communication apparatus for use in a ra> 
dio telecommunication system, wherein the radio 
telecommunication system emcompasses a plur- 
ality of zones each having at least one base sta- 
tion which broadcasts a system identification 45 
number over at least one radio channel within the 
zone of the base station, the radio telecommuni- 
cation apparatus comprising : 

input means for inputting a mobile identi- 
fication number of an apparatus to be called; so 

receiving means for receh^ing a system 
identification number ; 

storing means for storing at least one au- 
thentication number, at least one mobile Identifi- 
cation number and at least one system identif ica- 55 
tlon number, each of the authentication number 
and each of the mobile identification number cor- 
responding to one of the stored system identifi- 



cation number ; 

comparing means responsive to the re- 
ceiving means and the storing means for compar- 
ing the received system identification number 
with each of the stored system identification 
number ; 

adopting means responsive to the conv 
paring means for adopting one of the stored au- 
thentication number and one of the stored mobile 
identification number corresponding to one of the 
stored system identification number which is 
identical to the received system identification 
number; 

generating means responsive to the 
adopting means for generating a data in re- 
sponse to the adopted mobile Identification nunv 
berand the adopted authentication numben and 

transmitting means responsive to the 
adopting means and the generating means for 
transmitting to the base station, the adopted mo- 
bile identification number, the generated data 
and the inputted mobile Identification number of 
the apparatus to be called. 

16. Radio communication apparatus for use in a ra- 
dio telecommunication system, wherein the radio 
telecommunication system encompasses a plur- 
ality of zones each having at least one base sta- 
tion which broadcasts a system identification 
number over at least one radio channel within the 
zone of the base station, the radio telecommuni- 
cation apparatus comprising : 

input means for inputting a first mobile 
identification numberof the apparatus and a sec- 
ond mobile identification numberof an apparatus 
to be called; 

storing means for storing at least one au- 
thentication numberand at least one mobile iden- 
tification number, each of the authentication 
number conresponding to one of the stored mo- 
bile identification number ; 

comparing means responsive to the input 
means and the storing means for comparing the 
inputted mobile identification number with each 
of the stored mobile identification number ; 

adopting means responshfe to the com- 
paring means for adopting one of the stored au- 
thentication number corresponding to one of the 
stored mobile identification number which is 
identical to the inputted mobile identification 
number; 

generating means responsive to the 
adopting means for genrating a data in response 
to the inputted mobile identification number and 
the adopted authentication number; and 

transmitting means responsive to the 
adopting means and the generating means for 
transmitting the first inputted mobile identifica- 
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tion number, the generated data and the second 
inputted mobile identification numberto the base 
station . 

17. A method of enabling a radio communication ap- s 
paratus for use in a radio telecommunication sys- 
tem, wherein the radio telecommunication sys- 
tem emcompasses a plurality of zones each hav- 
ing at least one base station which broadcasts a 
system identification number over at least one ra- io 
dio channel within the zone of the base station, 

the radio telecommunication apparatus compris- 
ing : 

receiving a system identification number ; 

storing at least one authentication number iS 
and at least one system identification number, 
each of the authentication number corresponding 
to one of the stored system Identification num- 
ber; 

comparing comparing the received system 20 
identification number with each of the stored sys- 
tem Identification number ; and 

adopting one of the stored authentication 
number corresponding to one of the stored sys- 
tem identification number which is identical to the 25 
received system identification number. 

18. A method of enabling a radio communication ap- 
paratus for use in a radio telecommunication sys- 
tem, wherein the radio telecommunication sys- 30 
tem emcompasses a plurality of zones each hav- 
ing at least one base station which broadcasts a 
system identification number over at least one ra- 
dio channel within the zone of the base station. 

the radio telecommunication apparatus compris- 35 
ing : 

inputting a system identification number ; 

storing at least one authentication number 
and at least one system identification number, 
each of the authentication number corresponding 40 
to one of the stored system identification num- 
ber; 

comparing the inputted system identifica- 
tion nunnberwith each of the stored system iden- 
tification number ; and 45 

adopting one of the stored authentication 
number corresponding to one of the stored sys- 
tem identification number which is identical to the 
inputted system identification number. 

so 

19. A method of enabling a radio communication ap- 
paratus for use in a radio telecommunication sys- 
tem, wherein the radio telecommunication sys- 
tem emcompasses a plurality of zones each hav- 
ing at least one base station which broadcasts a ss 
system identification number over at least one ra- 
dio channel within the zone of the base station, 

the radio telecommunication apparatus compris- 



ing : 

Inputting a mobile identif icatbn number ; 

storing at least one authenti'cation number 
and at least one mobile identification number, 
each of the authentication number corresponding 
to one of the stored mobile identification num- 
ber ; 

comparing the inputted wobWe identifica- 
tion number with each of the stored nK>biIe iden- 
tification number ; and 

adopting one of the stored authentication 
number corresponding to one of the stored mo- 
bile Identification number which is identical to the 
inputted mobile identification number. 
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